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Case Study:  St Silas Church, Pentonville

Installation of Photovoltaic Panels on the Roof of a Grade II Listed Church

by Thomas Ford & Partners Architects

“The science is no longer in doubt. The sceptics are sidelined. Time is short. And it is clear that we have to do something for both moral and economic reasons.”

Rt Hon Hilary Benn MP Speech, 29 October 2007

‘Britain’s Low Carbon Future:  What the Climate Change Bill Means for our Daily Lives’ 

‘Shrinking the Footprint’ – and maintaining our historic buildings

The roofs were leaking again at St Silas, when the Junior Church, in partnership with Islington Council’s Green Living Centre, initiated a project to reduce their carbon footprint 18 months ago.  Guided by the Revd Shaun Richards,  parish priest in this deprived inner city area, the response of the Junior Church, parish and community to both challenges has been inspired.  They decided that a large photovoltaic (PV) array should be incorporated into the re-roofing works that were required.  The electricity generated is expected to be equivalent to almost half the church’s consumption, with any surplus fed back into the national grid, which will reduce their emission of carbon dioxide.  This case study examines the potential for installing photovoltaic (PV) and solar thermal panels on the roofs of historic buildings.  As well as describing techniques to reduce the visual impact, it sets the project in the context of government targets and the Church of England’s commitment to reducing carbon emissions, and reviews the technical and financial options.

Policy & targets

UK government targets to reduce carbon dioxide emissions by at least 34% by 2020 and at least 80% by 2050 are enshrined in the recent Climate Change Act.  The Church of England has developed its response to the environment and climate change in a strategy document ‘Church & Earth 2009-2016’ and an active programme, called ‘Shrinking the Footprint’ (StF).  Brian Cuthbertson, Head of Environmental Challenge at the Diocese of London, was a member of the StF Task Group and is a strong supporter of the initiative at St Silas.  A reduction in the Church’s carbon footprint of 20.12% by 2012 is a key objective of the programme in London and this will contribute to the achievement of the government targets.   Environmental advice for churches is given on the Diocese of London’s micro website (www.london.anglican.org/Shrinking-the-Footprint) and includes small things which can be quickly implemented, such as replacing conventional light bulbs with low energy models,  turning thermostats down by one degree and switching to a green energy supplier.   Parishes are also encouraged to undertake energy audits.  Preliminary discussions have been initiated with English Heritage on plans to develop generic building solutions, which it is hoped will facilitate the dramatic reductions in energy consumption which will be needed to meet these targets.  

St Silas Church

The Grade II listed Church of St Silas, Pentonville, with All Saints and Saint James is located in north London and falls within a designated Conservation Area. It is pithily described in Pevsner
:

Begun 1860 by S S Teulon, completed 1863 by E P Loftus Brock to simpler design. Chancel by W White 1884. Ragstone with some perverse use of brick. Gables over a clerestory with plate tracery. Plain interior with passage aisles and timber roof starting low down. Incomplete SW Turret

In townscape terms the building occupies an important corner site. The east end is somewhat obscured by trees and the south elevation is effectively the public face of the building. Although the roof defines the volume of the building, it is the rhythm of the clerestory gables, the solidity of the south aisle wall rising from the street, the west porches and stub tower, and the gables of the nave and chancel that are of prime significance.  As the church is approached from the south and south east, the gables and aisle parapet cut off views of the roof, which becomes less visible.

The two most recent quinquennial inspection (QI) reports identified problems with the slated roofs, which were not original and had been poorly detailed.  It was proposed to renew all roofs as well as repair rainwater goods and stonework.  Re-slating of the nave roof provided the opportunity to incorporate appropriately detailed photovoltaic tiles on the main south facing slope. 

The economic and environmental case for photovoltaic installations

Installation of the PV panels was undertaken by Michael Beale of Solar Technologies, a British Gas company that specialises in this area of work, who sets out the technical, economic and policy parameters for anyone considering a PV installation.  He explains that the government is now strongly backing micro-generation of sustainable energy in order to create a favourable economic climate for the growth of the UK manufacturing capacity for these systems, both to meet future needs and start reducing our carbon footprint.  Until 3 February 2010 the government’s Low Carbon Buildings Programme (LCBP) Phase 2 scheme, for charitable institutions and the public sector, offered capital grants of 50% for installation.  Now the subsidy is administered by Feed-in Tariffs (FiTs) also known as the Clean Energy Cash-Back Scheme.  This scheme pays 36.1p/kW h, or three times the market rate, for all electricity generated, whether it is used by the consumer or sold back to the grid.   The objective of the subsidy is to ensure that the cost of the PV installation is paid back well within the life of the system.  The installation at St Silas received LCBP capital grant aid and surplus power can therefore only be sold back to the grid for 3-6p/kW h, although all electricity that they use from the PV is ‘free’. 

Michael Beale  comments that the ideal roof for a PV installation is one that has a large area, faces due south and has a pitch of 30-40o, although pitches of between 20-50 o can achieve almost the same efficiency.  Clearly, these criteria could apply to many church roofs:  the south-facing nave roof at St Silas made it an ideal candidate.  A large area of modules will obviously generate more power, and an economy of scale can be achieved by having a single array.  This was the strategy adopted at St Silas.  The most cost effective time to install PV or solar thermal panels is when the roof is due to be replaced.  There is an additional cost benefit from installation at this stage because the panels can also function as a weathering layer and generate a saving through the omission of other roofing materials. 
The total cost of the re-roofing, including the photovoltaic modules, was £370,000 and was funded through donations and a £100,000 loan from the Diocese of London, to be repaid over five years.  The LCBP grant, administered by Islington Council’s Climate Change Fund, contributed 50% towards the £130K cost of the photovoltaic installation.  It is estimated that the photovoltaic modules will generate 12,300 kilowatt hours (kW h) per year, or 47% of the church’s total annual demand and should cut its carbon emissions by over 7,000 kg a year and electricity bills by £4K per year.  However, even allowing for the photovoltaic installation, there will still be a shortfall in relation to government targets and further measures will be needed.  Michael Beale points out that the cost of the PV at St Silas was higher because of the need to use a more discreet support system, which was sympathetic to the historic building.  In a less sensitive setting, the cost could be reduced, to say £80K, and the pay-back period shortened accordingly.  
The carbon reduction potential of photovoltaic versus solar thermal installations

Michael Beale also raises interesting questions about the relative benefits of solar thermal i.e. production of hot water for consumption on site, versus PV, used to generate electricity.   The systems have equivalent installation costs.  For solar thermal the pumps and glycol-water mix should be inspected every few years for maintenance purposes.  The energy saved will usually reduce the amount of gas used required to heat water.  Although solar thermal typically produces more energy per m2, the carbon emissions reduction is less (about 180-200g/kW h), because it offsets gas, which is a primary energy source.  Cost savings may also be reduced because gas is cheaper than electricity.  In addition, the solar energy used to heat any hot water that is not used will be lost.  In contrast to this, PV offers significant advantages:  there is little maintenance and it has been demonstrated to work efficiently for over 35 years.  Any electricity generated, but not used, is fed into the national grid and will reduce power generation and associated carbon emissions by coal and gas fired power stations (about 570g/kW h).  In other words, he suggests that over the long term PV would seem to be more effective than solar thermal in reducing carbon emissions.

One of the criticisms of PV modules has been that the payback period exceeds the life expectancy of the units.  But as Michael Beale points out, it is very likely that energy costs will increase significantly in the coming decades, shortening the pay-back period and making PV more viable economically.   When ‘grid parity‘ is reached, the cost of electricity generated by PV will match the cost of conventional generation.   We need to start investing in PV micro-generation now to help meet the government’s carbon emission reduction targets.  The UK’s PV capacity currently falls woefully short of that in countries like Japan and Germany.  

It is important that each situation is judged on its merits.  For example in rural parishes, where electricity or oil is used to heat hot water and there is a reasonable summertime requirement for hot water, solar thermal panels might well be viable.  In this situation biomass may be an effective alternative to oil, with a relatively quick payback period.

Installing a photovoltaic array on a slate roof 

When the roofs were opened up, Rena Pitsilli-Graham, project architect at Thomas Ford & Partners, found that the build-up generally consisted of diagonal boards spanning between purlins supported on the paired timber trusses, with counter battens, battens, and lath and plaster torching laid between the battens.  Fortunately, the existing torching and battens could be retained throughout by the general contractor, Ashford & Cranbrook Roofing.  New timber counter battens were laid on the line of the original counter battens and the Nu-Lok or traditional roofing systems laid over these.  Installed by Solar Technologies, the PV panels are part of the Nu-Lok slate cladding system, which has an equivalent cost to a conventional timber batten roofing system.  Derived from rainscreen cladding technology, the system replaces traditional timber battens and a double lap slate covering with a proprietary galvanized carrier system and a single lap slate, held in place with wire clips.  The beauty of the system for a PV or solar thermal panel installation is that the panels can be fixed to the carrier system in the same way, so that they follow the profile of the slates.  The PV tiles retain their characteristic flat glassy appearance, although the colour can be varied to match the roof finish more closely.  Nu-Lok’s conventional roofing system carries an Agrement Certificate and 25 year guarantee.  Their PV and solar thermal panels are accredited by the Building Research Establishment (BRE) under the Micro Carbon Scheme (MCS) and carry a 25 year guarantee with the possibility of an effective life of 40 years, during which efficiency of up to 80% may be maintained.  The Nu-Lok system was used on the nave and dormer roofs at St Silas to facilitate the integration of the PV tiles into the new areas of slate.   The wire clips used on the nave roof to restrain the slates adjacent to the PV tiles have an unobtrusive appearance.  On the chancel, aisles and tower traditional construction of timber battens with double lap slating was used.  

Historic buildings can be used to help shrink our carbon footprint

A final assessment of the visual impact of the photovoltaic array at St Silas will only be possible in a few weeks, when the scaffolding is removed, however, our initial impression is that the attention given to matching the colour and profile of the new panels with the slate has contributed to an unobtrusive appearance.  This is consistent with the Statement of Significance, which identified a hierarchy of elements seen from the street, with the external walls and the rhythm of the repeated gables being of more significance than the roof, which is screened from close quarters by the gables and parapets.  This pioneering project at St Silas demonstrates how an empowered community can take effective steps to shrink their carbon footprint.  It also shows that our stewardship of historic buildings need not be incompatible with our responsibility to the environment and combating climate change.  Although new technology must be embraced as part of this strategy, it need not be unsympathetic or incompatible with the important principle of reversibility for contemporary interventions in historic buildings.  As Brian Cuthbertson says:

"St Silas' Church is an emblem of the kind of determined action we all need to take to shrink our energy use and carbon emissions.  The people of St Silas have proved that our many historic churches can play a big part without losing what makes them special for us."

Daniel Golberg 

Simon McCormack

Thomas Ford & Partners

� B Cherry and N Pevsner, ‘London 4: North’ (2001)





